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(54) MUTUAL AUTHENTICATION SYSTEM, TOLL 
RECEIVING SYSTEM OF TOLL ROAD AND 
MUTUAL AUTHENTICATION METHOD OF TOLL 
RECEIVING SYSTEM 

(57) Abstract 

PROBLEM TO BE SOLVED: To perform mutual 
authentication by using a cryptographic key by radio even 
though the communication speed of an IC card is slow 
and calculation capability is small and to receive toll by 
providing an IC read/write device which reads information 
of an IC card of a facility user and 1st and 2nd 
authentication devices which are installed at the entrance 
and exit of the facility. 

SOLUTION: Communication between an IC card 
read/write device which is onboard unit (OBU) that is 
mounted on a passing vehicle and an entrance roadside 
system starts. When a passage ticket automatic issuing 
machine of the entrance roadside system recognizes the 
OBU, it gives passage permission to the vehicle. The 
passage ticket automatic issuing machine also sends a 
message authentication code that makes an IC card 
recognize as a correct roadside system. An exit traffic 
lane controller of an exit roadside system confirms a 
correct OBU, the same OBU at both entrance and exit 
and a legal IC card by confirming a message 
authentication code. 
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(54) QRHHO««k] «2BK3/X?Afc«IHB^ 

sElH 



(57) 

[fl*8t^»] IC*-K (ICC) tOBUZftLXfe 
fflv-^A (RSE) t<OWCWP#«S:fflv^TtHS»fflE 
£?T9^ *!0Wiiig-r5<LWt^tt$nTV^5OBU 

^fA^OBU SrflIK L fc B£ t:oOOBU £r m M L 7t 

PKfflS^JX-^^A^gft^ofcAPiSa, SL^&O^y 
ir — i^gl = — K b frh A q SgfRiJ v/.x a eo jE3tt4:K 

U OBUtffiPKiH^^^At^ra-caiff SrfroTffl 
P»«'/xf^OBU, APffiW. I C*- K^IES 




KSHx*&3SB£, JfeKcoAPKRtt ^ftSjfl l uD8ME 
±E* 1 wiMHSSf*. 

2 (Z)® ie3£k is ft<nvmm m t & sosl -r 5 .ss 1 ^ 

Sir, 

^oQii? 1 («Stf#at4«Sjxfc 2 otf>KIEt»«£:±E 
±E I C#- Kte, 

1 — K|Bjtt(ioKiEffl«(c J: "9 KSESrfT 5 IS 1 *>3ME 

CoQfg 1 goSME^SMJ; *3 8&SE£ix*:Kt ±E^ 2 coiS 
aE36ttl*lftw5SIEt»«Sr^-r 2 3^a > , 

w <nm 2 wt«?8ftSi $ ftfc88SE«*& £ ±EJS 1 ^ 
Sfi ^ST'Sff Sttfc 2 otOSiffiEft #oOrtoO.S2 C088SE 

.^Lt±E.i 2 <o8aiiE3£fi(-i£ ft -t 3 B 2 oo^ff 

■9JLK I C#— KoO|SfiE^tT9^2oOl§|iE^^ % 
£ £rfB L t' z b &<&m k-t% ffi SSiE * -r 

mncoft p test? e>n<5 ^ 2 ^»se3sh t ^ <b«f« $ n 
±mm 1 ooisiiE^a^, 

2 c0Bffi3£ttfiH*<z>ffiffif»« i: Sr^fiE-t-aiS 1 ^ 
&b, 

Z <Dm 1 ^a-C?£/& $ tit' 2 ooo»SEtS« £ Ma IS 

An«r^i-APW«^*_b«S I C*7 — Ktcigff 1 

_LK I C # — Kte, 

® 7) ><b f f $ ax 2 o IE if $R b A P t * ffi £ * 5 f t i~ 

ZCO^ 1 CDSff^e-CSff Sttfc 2 0uQtSfEtf$B</>F*I</) 



(2) 0- 1 4 3 6 9 5 

2 

ZiDmi (OSBSE^StcJ: !9Kffi£jh,fcl5S. _bE»2(OR 

d com 2 (Z>£/fi^®-e£jS * ixfc»fiE«« £ _hESI 1 <7> 
Sfi ^S-eSft Sttfc 2 o<z>»!E««<Z)l*J(0» 2 (DIE IE 
*llrftit©BE«*iApf««auc±EE«*ajcEft 
$ttTV^5»^iS«tS:±El Kffleft»&36BSr 
^ LT±EJS 2 oo88BEM6«(c:aif8-r 5* 2 (Oigft ^a 

±EB2coKiEaSBtt, 
7^ ±EJg 2 oOiSff ^n/cS*oo^fEtf «ic J: 

9±EI C^7- Kco88SESr?T5*2(^SSE^ai:, 
C 2 (OSgBE^® I- «t !9 88BE-C £ fc £ ±E^ 2 
26 ft ^a;$> e>26fS § ixfcA P tf «&tWR^« ^t^S<5^ 
T*»iIK(OiiSJ|s^iOiRS*aaSr?T 5 «2^ai , 

ffi^S^^^«fi8^i^5fflS8SiEv'^7 L ^(c*5v^T, 
20 _hEl C^7- KSl£flx*iiSgSi:ft^(cH»»^*S:fT9^ 

±E I C ^7 - KfnH+<Z>8SHt»« <^ ^ t-tf m^^rf o m 
_hE I CU— K^, 

30 ^a t , 

I C^7- Krft(t(08SliEit«(cJ:98SsE4:?T5^1<^«aE 

zoom 1 tOSgSE^atcj: 9 5SiiESaxfc8S, ±E»2coB 
IE3SBWtt(Z5BIEfll«S:^fiEr5*2(0^^ai:, 
I«I2 (O^K^a-e^R 3 *ifc8SBEtif « 4: ±E« 1 tf> 
Sff fKt§ls Sixfc 2 o^8&iEW«(Ortco» 2 coSSSE 
3Sfil«n»t<7)»IEfflf«iS:±El C^7- KSIHx»i&3Sfi* 
^ LT±ES 2 (OSSii£3Sfit^aifa i" 5 m 2 (D^ff ^a 
40 b, 

±E^2(OKIE36fi^. 

5 BSESrfr 9 M 2 coSSSE^S <^ , 

#ASix5 I C#- K4:^6«fiKSn5*««»i:, ± 

E^fSf # iiigf 5 A P b ttS P 01 ^ A ooP^I T*^f 

50 ±EAP(?)Ki^fA^ I C^7— K^JttoO|g|Effl^<t 



3 

sEW«*Sfa L-CJiffi I C*— K(^«L. IC#— K 

EiSWI-J^BffiEU BSE£*l*:IS£. JtEWa^KBIv' 

.x T 2* ft t* coBSEW« <t _bES:<fc#to * <bi£ff£ix^2o 
(7) BSEft m<Dft(QmQ<D&Misx J ?J*&lirT <£>BfiEtS * t 
£JiEm®«S{ci*ff u ±C*««^a6f9Slx«:2o<z> 
BsEffif*SrS(f LT±Etti P o9&g«J v-x ^ A (^llxig 
ft U ±EM □ '>.x^^^i^ff stbfc 2 o</)EMEifmU 
«t "9 BiE-T 5 J: 5 i- L it Z t £ «f» ^rt5 £f v-.x 
•r^wffiSlBBE^jifco 

[1***5] *W^R*te>nfc*««i:C^*««Jw 

Emffi ^ iiifi-t- 6 K-ffl > x -r & t (O m xmM <fc otlf 

I C*- K^AStLfcRs, SLS^^^-f 3a©:3!±^ 
Hi, 

c#— Kt-sif3-rs.s i commit, 

±mm i (Z)^fs^s^^ai»snfca»[Srfi»-*-4 * i 

ff^Slff 3oDiIff^a<^ 

±E»2 0>il»^«^&£»Sixfc I D##££ff-f5 

^com2oo5ff^"(?S:ff I D#^ib^a»« 

±E»3coa6»^S75»feaS»$nfcBiF*S:S:SB^-5« 

Eas*4?Sf*4 $ tb?t assc t m i: a*a ; 5 a»5 
w(^ffltB^a-ePii:a»^ftBSttfcis, ±Etg-*Ht:^ 

m'&M&m\,^T ±mmmi/*T tcomv&K b se ^ n 
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4 

#A*lx* I C*-Kta»&*j*£ix5ttfc«»i:. Jh 

EjS^iiifit-SieW^^^Afc^Pfl^MiRt-ioTW 
• &4XS^ff^n5W&iRS^.^xAOffi]£BIE*teT*> 

u ±ei c^-KdsasftsixfcaacsraBu, aaa* 

tci&ff u gff Sixfcaakt^ftt&iWLT^affiSlBiiE 

««Ki£ffU i:E**«^ai-fs Sixfc I D#-^*gfH 
U Sff Sixfc I D#^fc^»*iWLTV^-^**« 
U ^ft^fcBS^fc&gffU §ff£ 

fcK#x<o^(ottai-JiE*fe*jx3ta»:ti^i:a»c 

ffl ^ T _bK SgfJJ VxfA«!:^B] -Cffl SBSE^ n h = /u 4r 
cDfflSBffil&fe, 

#A**x5 I C^7- Kij&^«ric*ix5*:*aiS4:, ± 
E# f^f & mm-t Z ^rAtoW (c J: o T W 

±E*:««*s % 

Ski, 

w^a»5£±^a^5£±$*tfcasfct^*»wu"cv^ 

±E I C^7— K^, 

m^m^-xm^itT z> m 1 com^-it^ t . 
z<nmicDm^ik^&xm%-ik£frtzm^x<D^^ ^ 

/uS*^iELV^^5^»*ttB-r5'l»B^ai, 
Z<««ISg#a-l?jELV^?*BStLfcSSs, ±E^lfiOS« 
^a-egfHSi^)ta*t^«)»#I$i^XV^5 I Crt-K 

z«i«#lk*aTiff*fb$nfc«p*5:4r±E*««^as 
»i"5IB2 6oaSB^at, 

50 ±E3MH«^S, 



±K» 2 $nfcflf»:$tSrS»-*-4*2 

d<o»2<Qaff#aTafisnfcrtF#s:4r±E*««H 

*2*>«JHfc^S£, 

s a* w # a a -r 5 m ^ * t a t co m x js«i * ^ j:ors 

_hSe*««^ I C# — KaMfASftfcB!, 
Ma^W/S-r^-r^ ££rJii£|?A£ft£ I c 

#-Ki-asfBu ±c 1 ca- K^ft sntaftt* 

B**tf>fKffi«£rflx*)ttiU ^ oo I C # — KB*T 

[0001] 

^ J* i #W iiK (7D £f£ifcg v- * ^ A <h W&iRS > 
' [0 0 0 2] 
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[0 0 0 3] cw^JKSaSfif*. SfRwSS^SSfiSrW* 

10 KBtt, WJ|sfiIK**lf-A«ir5*i^(-»LTAPffi* 
<»&Bf «f*S*P) SrE*LfciifT* 

m p tcio v ^ r JpKfeBf <o A P X^ff £ tV7tiltT#co A p m 
[0 0 0 4] ^MZttLX, *nS.|-#*Ufc*«tt»i: 

[0 0 0 5] *^i^fC:fctf3#£^#- Kaoo^iRS 

[0 0 0 6] -t^3K, I C*— KSrffiofcSSE^-rAT* 
[0 0 0 7 ] ^ff#A^f^o7t^ — v^fiii-ff 

[0 0 0 8] Lt^^L. — jR(^affK-e(icfioai*«iE(i 

[0 0 0 9] Z<T)tzfrmit#At^#B\Z, ^o^V^iC 

tiaot^ y-fe— y»IE = - K (MAC) arf^JQjc-f 
50 5, ^v^^P^^fi;, -*rfi]ffillSC(Z5-a"C*)*), ^oO 
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BlSfe-CfcSo mz-&. MD5, SHA£flM;»i3r/u=* 
[0 0 10] Ali^tt^ y-fe — ^CMlt B i-i£f§ 

— v'SKEa- Ki^-SL*V\ B^EffW^Sft 
ii«Sr*Wr^AW^iwwtLi:— s'-fc-v'KiE 

-CS>ofc*g\ I C#— K£MLiMf3£Btf 5 B£L;fc* 
£\ t>U *oD I C^7— K^Ail^i-S^n^^^l^ 

Jjfax-bfrx&z> 0 

[0 0 12] L*»U *y h!7 — ^^£rf£o7tiifl *: 

[0 0 13] rtL^HicSH-irlH 1 4^J: mi 
iEoo^^(-«oT, A<Og*(c£ 9 BJ±'A£>IE=3tt£: 

KfEfe^&AlcigU A^ B (Z>jESt3=4rKtE = - K4rffl 

5o 

[0 0 141 i£¥, C I C^;— K*ffl^fcffiSE 

ititsgoo A p is J: xfiti a *> 5 SSfffiv^ ^ a <b fflSIE 

[00 15] LfrLft&h* woOtBSSSSE^SrW^il 

M§5o Af *fc*> I C*— K(i, S5aiSS*^s 

3A&^tO-C\ B^*fc*>SSfflSv'.X7 ;: A<^SSSESr^^i^ 
ff^t^t#4v^ t^oT, ^WSAncoB&IWv'.^'r- 
A -CtS St&fi£^@£ # oo iiff £t? o T A P to mm > x 

A*-ef$ias-fribn5o tit, ^^ttjp^iii^Lf- 
t g\ a p od k m *s .x ^ a stsme-t « ^.g^ ^ 

K f % > * "r M> t ttS P SS f ffl > * ^ ^ &• 9£ £ ( c m SE L '& X 
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[0016] 8«^fAt r c^7 — Kirora-c 

f&SrtTi) CitcJ:oriS^tCjE3* r C^7- KSHSttL 

(1) ft»R 1 * I C#- Kas£/£U KfflJ^^^A^ 

(2) ^(IJ^^-7 i Afi^2oaifcR 2 ££J&U Rl^r 
R2SraiSLfc'bc75Sr«Kr*ilff#{t:Lr, IS*^ I C# 

(3) I C^7— K^Sff LfcPff-9-S:4:«K-ca^-L, 

20 (i) -ci£o*:<z>£I^i:r i d50f^o?gs;t:-#6tt§ * 

(4) Kfflo^^^^tiSiyigstLfcas:^, (2) t?£ 

[0 0 17] Z(DX 5*^«ct<^ffiSS8aE^n ha;HC 

[0 0 18] CKOi 9ftffl518iE(O^SKt«. ffl^SI 
>'^^ I C*— K(OiifSa*aC(i9. 6kbps-e*> 

[0 0 19] 

I C^-KtWIsHtKcoS^Sf (A Pita 

p^Kfflji/^-f-^) kiDmxm^-m^mh^x^Mxn^ 

50 <DU%%ftt£?n&&&i/X9'M>{Z}S\,^Xte, I C^7 — 



(6) 



¥1 (0-143695 



[0 0 2 0] ^0O^^(± N i c# — KiOiiffat 
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IE > A £ W)PB1K con&i&^i > ^ A t Hsf&jfcSv' 
[0 0 2 1 ] 

*k RTfmmmm&w$&& i c*-kk» 

SfflSBEv^T^tcis^-C, JiEJg 1 coBESSBliu 
±E I C# — Kf^^(Q|g|iEl*«i:S!fc(c:««^S|^fT5* 

at, w(0«ico^^©r*^sti^2o^ffliiEt*» 

*r±Ki cti-^^mm-r^mi^mm^t. ±ei 

* 1 tf>i£ff#I*ri>*ba!fa Stife 2 o^BEwasrSft^- 
siK i coss^ai:* cKo^iiOSft^a-cgfssnfc 

2o<E>BEWacoi*loo I C^7— KfRjfttoKSEWaicJ: »} 
BESrfT 9 Ib 1 ooBE^a<t , -coB l coBE^ac: J; 
19 BE«*ftrt:fit _hES5 2 <DBESBl"]rt(Z>BE«aS: 

^8-4-5*2 tofea^ai, zto*2^*di#a^*i« 

$*Lfc8EWat±E* 1 cog ft ftfS ft 2 o 
t£>BEffi a<Z>l*i<0.^2 tf>SE3£filpJtt<oBEt»a t SrJL 
IE I CiJ— KttK»ii»KSr^LT±E«2^»ESgK 
{£i£ff 1~5 S 2 oOi£fg-^a <k , ±fSB 2 tioBE38fil±, 
±E&2(aiHfa^a7&»«biHff £;h,fc«!&eoBEteai-J: 
9_LE IC*- KcoKIE*-fT9.®2^iSliE^a>75»ib« 

[0 0 2 2] Z^W^WWiiK^^JUS^^ir^ 

i> JfeKcoAntcStt^ti-S.S 1 <Z)BE3£fii:ii£K<z)tfi 
ntcKtte>n5.S2co|g|E^Hid*'b«^$n^ff2|s|-ii 
K(O^AiR5'>.X7 i A«c*3V^T, ±E* 1 (OBE36B 

_bE i ca- Krft^^sffittfaiatizwftasiftsrfT 

5«2ooiSIE36Bln]tt(OKfE««i:S:^fie^5S 1 
if « <!: S KA P A n i Sr±JE \ Oj — Kicai 

*^ti«MS«£KtR^3Ett#a,t, ±E I C#- K 
*5t*ii3SHSr.^LT_hE» 1 <o3iff ^art>bi£fl £n 
2o(OBH««i:AP«*i:SrS»-*-5* 1 oogff # 
a<t % ~6oM 1 <^Sff^®T*Sff $nfc2otf>BEffifa 
oOf*?tO I c#- KfttttOBEtS^fCJ: 9 SSJESrfi 1 -? 1 



^BB^ftt, Z(0*l<OKBE^ajcJ:9B|ESixfc 

±K*2coBE«fiffl#<BBE»«*£tf-*-3jB2 
^£/&^a£, Z(03R2(0^fiK^a'e*ricSixfcSBEt» 
a£±EJg 1 cogff *a-C*» 2 o<z>BEf»«<D 

com 2 oBffittn A ft mmm m txn vjle 

Elt^aicEIg $ iax V * 5 R&tttt i *• JiE I C Jo - K 
K*»ii36KS:^ LTiES 2 coBE£BKi£»-t-** 

2^aifs^ai:, ±EiR2w»iEa6B»i, ±mm2(om 
»*s^e>ag»sn^*a^BBE«#Rici:9±Ei c# 

70 - K<B»E«rfT3*2<0BIE^a£, ^0>JB2<Z>BE^ 

aic±*)BE-c*fci#, ±EJB2<oa»#a^e>ai« 

$ tilt A P tf a& R£«f ai-S^V - T *Wiij»<7>«fT 
^wffiS»aS:fi i 5iRS#ai:^&«fi8;Six-cv>5 0 
[0 0 2 3] Zco^W^tBSBE^-^Afi, ic^» 

ffiSI§Ei/.x^A(c^v>T, _bE I C^7— KKBt#ii36 

Klfttt(^BEfflf*i:ft{c:f»«SsSiS:^ 9^2 (©BE 
20 36Bfft^tiDBEf»»iS:±^S:-r5^1(Z)^fi8;^ai:, z 
(Dm 1 w^^a-C^fiK S ttfc 2 owBS|»ss:±e I 
C*- Ki^iiff-T^^loo^lff^ai:, ±EIC*-K 
as, ±EI C*-KSe*»iiSB*:^LT±EIBloafe 
fS^a^feiSWStLfc 2 o(OBE*«SrS«1-5IS 1 <D 

gff^a^, z^Bi cosm^aT^ff §tvfc2oooig 

ElfWwrtco I C^7— Kl«IttcoBEW tJSES:^ 
9 .» 1 (OBIE¥S i: , Z (7)^ l wBE^atc: <t 9 BE * 
tLfcPS, ±E^2(^BEKfil«lWcoBEt»«4rto!E-t-5 

«2«tsfst, w<o*2<o**^a-e**sixfcB 
io EttF«i_bE* i (osfs^a-eaasixfc 2 o(obe« 

«^rt60*2^BES?BrtI»twBE»*iSrJiEl C^7 
- KKflxSi^SB*^ Lt±ES 2 (ZJBESSfifciiUff -r 
-5B2oo^ff^a<Jr, ±E»2WSjEMii, ±E»2 
<nmt^Wtfrh m\t $ Jxfc*»</>BEra«i;L J: 3 BE* 

[0 0 2 4] wW^W^Jpl-^JRS^^^^^ffiSBE* 

5 i c^-Ki^bMsna^tasi, ±ew^ 

iiifi f 5 A P £ ffi p co m is* J* t <D Pfl "CJph&jRS 
40 nfcix5^iRS^^xi.ti0ffiSBE*'ife-e*oT, ± 
EAPCOKffliJi>^-r r c^7- Kfatt<Z>KEf*«£fcti 
P^KfB^^^ffijfto BE« « £ * ^ L T JiE 
«K&»-C3S»U ±E*««7)sai»Sn*:2o^BE 
«««rSftLT±E I C^7- KlCigff U I C^7— 
a^ff £^fc2o</>BEW«</)rtco I C^7— Kf6]tt<oBE 
««f-J:!3BEL, BESixfcgR, ±EtB p ooKfMv-.x 
^^lR]Jt<OBE««S:*tf L, ^JQKLfcfflP^Kffl^ 
^^rfttt(OSErtf«£±E**«^? ) i£»Snft:2o<z> 
BEtS ^ oo 00 ffi p co (M y jx ^ ffij ft coBE tf a £ * 
50 JiE«:-«fc^fHL. ±E**«asi3|f»S4xfc2ooB 



-6- 



11 

be tt m * s ft l t ± ie tB p <o sg m > * a i c m n -eas ft 

[0 0 2 5] -oO^^oO^iRSC/^-^Aij, JjEfSjcifi 

^r^b oorfl-eSS^tc J: o T W&iRSristTfcna 
Sv-^-Mc^t, ±Se**«^s, lea— KasflPA 

^a-e»*Sixfca»S:±ia#AS*Lfc i c^-km 

i cosft ^a^^ft stutaasrsft -tzm i ^sft 
^a<b, ^ 69.^1 to§ft^ST-aa#sfi sn-fcis, ^ 
»»#!lti^5 i Dn^%±mMmm^mm^zm2CQ 

2(Z)$(l¥Si:, r.(0JB2(05fff#a"Ca» SJifc I D 

ft $ ixfcfflp#s:s:±ie^^a-c*rii s ntzwmmxm. 
*fkr5«*fb^at, ^tt^fb^a^m^fbsnfc 

ans^a-ep caa^as*^)^ jiistt-g-fb^a-e 

*«SrIit9ffiU rcotBSKiiE^n h=i/H:ffl;>5S« 

m ^ r ±iaB(w *s*Tj*t<o m xm sssie 7df^ 

[0 0 2 6] w^K^t&iRS^^^^^tBllKliEA- 

5 I C*-K£a»£«fS£ix5*tt«3££, ±E*Wj&s 
iiifi i~ 3 Kffil ^xfA^ Pfl tSi (3 J; o T t55 

-bis i c*- Kd^-w stitaasraw u aa#aft 

ft U «ff SK3ta»i:^46t&*rtL-C^5ffiSKIE7 s a 
Sfa SttTt I Df^bf^LTV^-rx^at'g. 

*x^it(OitiBic±E*tsnfca»i:Hii:a.s^ft 
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5^5^*5S8SL, Hi:a»3ft5flt88$n*i^ tt-*Hb$ 
J: 5 L/c - b «r»»4:-*--5 0 

[0027] zcomm<Dn&i&%:i/*rj*n, mmiz^ 

**ai?3il*Sftfca»i^«)|fettLTV^5*:«i«B* 
<O^BB« 57^ £ 4r±E» ASixfc 

i c^-Kic^ff-r zmicomm^&b, ±ieic^7- 
vtK ±E»i<oasfs^a^e>ai«5ixfcaai:*«« 

l^ft^a^. -com i <^sft^a-es:ff sntst 
ffizrixis^^mmzm^xm^ik-tzmi com^it^ 

cDm%&^&xjEL\,^tmm£tifzm, ±mmi<n%:m^ 
a-esw ^t^^aa<i:- : f^^$nrv^-5 i c^- kh 

®T^-^-fb1-5^fb^a^, r^st^-fb^a-c^^b 

snfcBtf#3csr±E*««tcaim"*-5 jb 2 coaiw ^a 
±ia*««^, ±sa»2<oas«^a-eai»snfcWF 

#3t^{f-T5^2co§:if^a < t. ^<^^2c^Sff^a 

jo ^^«aii ; fi*(o^iiT^-§-fb-t-'S.^ 2 om-§-fb^a 
^^B2oo^^b^aT^^b^tL7cm^oo^f^ 
oofegic±teaa^^ar^^ $ jxytaa 1 caa 

^*>5?5» : S : 75*«:fll8gi-S«l8g^ai:, Z<Dm%E^&xm 

i:aa^*»sixfcBR, ±E«#ft^a-ca*fbSixfc 

(O Ffl SISfE ~7 n h a / u Sr $)J ffil i~ 5 M fft ^ a ir ?) ^ « 
[0 0 2 8] w^WtO^iRS^^^AcoffiSBBE* 

6 I C^7» ^^>«rit Six S JiEmpd? 
iiifi -T 6 »J is * T J* b co m X Ciot M^iiXS 

EiMfttttos I C^7- K*5ffA*tLfc§R, at^ML, 

^^^titz^bi-^mmLx^^mmmm^co^mm 
tnm^zr~jz/?7isW*b*±mffiA£tbtL i c^- 

50 i^&^AttfflSixTV^^BBaSrfflv^Ta-g-fbL, tt 
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[0 0 2 9] 

[0 0 3 0] PL< fi-t*iE-4-5^*:wcJS«Sn 

M^.Wtt lt^)ty^- K^-^:y h (On Board Unit : 

kt> oBuiaeiB-r^) 2 t^jffl#oo 1 d#-5§\ p® 

[0 0 3 1] $Jt, OBU2fCfi, ^46^tt-^5*P5(0 

-So 1 c*— ki jcj*. »^fets«^3a«sn-ct^ 0 

[0 0 3 2] ini ^oO^^OO^^^.x^^l-^ 
5 I K 1 wM*^t b^t**5, -*-*£fc>*>, I 

^^A^SriEISL-CV^ROMl 1, K&ffif*^4-E* 
t5RAM12, a»Sr«*t"5a-i»«S»l 3. 

[0 0 3 3] 0 2 ft, OBU2oO#f**7^^^^T**> 
5, -T OBU2I1 £<*(OfMf»S:H]5C PU2 
(K mm~7 3 a^^^^m^Xh^ROM2 1 . 
***£E«"*-5R AM2 2, &#c£^£-^<5 SLgc3££ 

*Bi03ta6<o«^t&*rtStL-5ai»jW^y ri 4, flHHfc 
r/u=/y XA^tf^i 5. &Mmz&m£fritT 

352 9, &t>* 1 ca- k 1 ^36*snrt«is»9 - 



(8) 0- 1 4 3 6 9 5 

[0 0 3 4] B3«, &fflh>;*'7^ (RSE) tLT, 

2, ffl?T#S»«?T«3 0, «il«fti36B3 3, 

2Tyrt3 4 £ri»b«/S£*VCV^ 0 
[0 0 3 5] JfSffiSUSB 3 1 ifiA L7^*r^^^fe 

6t-x iSALfc*ffit0*«*WSiJU W^SSrii^* 

[0 0 3 6] Sl7>Tt3 2tt, iS?T#Sib*fT«3 
0(/)Jg^(cj;<9, JtALfc*P5^**$ixfc*««»i: 

<£>iift £fif5 b<DV$>Z> 0 5SiH*4o^tt 3 3 (i, *iSfco 
SHtSrlftfcJU iitT#SE!)^tT«3 0 KilfcrfSo 
[0 0 3 7] I27yft3 4 ft, Ml T>"7^3 2t 

je# tmr LtzMmmmfe&mm 3 3 icigA-r 

[0 0 3 8] HtT#3Ib^fT^3 Olt, #M«cC>ffl»£ 
20 fi^traWNc l-cv-*v^*:w (KT, 

?T#e»38?T«3 0(cte^#7^;/y * h^«»$tir 

[0 0 3 9] EUtiu S&ffl^/^^A (RSE) i: IT. 

on? *>3 e 12 4 co (a) fd*-f <t 9 P^ 
■ftl^^^Ji, *^C0ilfi L *r6l^?>*^*P^a4 1, 

S4 4, M®2ryft4 5 ir^^WfiESiLTV^, 
50 [0 04 0] ffiP^-^rt«»4 3fi, i40 (b) 

^f-J: 5 wet c*^# ^mn^^M-r^mn 

#AI8Sai4 6, mj^i(^)^7— K 4: feast" -5*— K&3SflR4 

i48, «-^ooSJ^i^fi 1 5ttiP*:^ffl^a4 0 kfr 

:/y * hasaftSjxxv^e ** 3 - ii?T#fflt88ttl4 6 
tt, I C*^ Kl SrSaitS^ tOT* 5 I C*- Ky 
— ¥ A 6 a Srfil^L.TV^So 

[0041] m^^j^a 4 i ft, ^comx^^ l 

40 fcfe*SrttSpy-.xrt«tS4 3(^ffiP*^Jf#^g4 0 
tcii£n-f<5o Si7yft4 2il WP9:8l»J»3gB4 
Ooo^j®oo^r% iiA^f^ic^^ixTt^:-®^^^^ 

[0 0 4 2] *Sttftl36E 4 4 ft. ^^ilA^*P L 
^g*^ttiPS»|«l4 0{cii^ai-a o «27^r 
^4 5T(i, £tjp*»*JWggH4 owW^icotc-c 1 , 

[0 0 4 3] 115ft, Sgfffilv-^jU (RSE) ir IT, 

50 Sr^-f t>C0T**>5 o (a) Ic^-f «t 5 fCiQ— S&f|iJ 
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17>'ft5 2, 7-^«5 3, S»^gl5 
[0 0 4 4] ^— J*F*rt»38 5 3f*. 0 5<O (b) 

9 1S4X»*?T« 5 7, IC^-K1 ^^1-^51^ 

co-e^s i c# — Ky —^5 8 t^bflf^sntv^c 
#ib\ JN-^&aa 5 otc^^^^^ y x b^issn /o 

[0 0 4 5] *r^«l»iSBt 5 l (i, Sfficoifi A$rf$£a L 
fc«**:7-*rttt»5 3(O*MM0!3S«5 0 ficifi^ai-t- 
5o §17>'ft5 2(l «-A«Q;a«5 OcO»J»cOtc 

[0 0 4 6] MFnWl&mWS *Pf<OiIA£rSH3iU 

[0 0 4 7] *ijffl#fi, *:Wfrii*:*at3S5:*5aSL, OB 
U 2fc I C# — Kl £Jf AL^fgT^T^-5, OBU 
2(cJ$AS*tfc I C#— Kite. OBU2 05jESi4*i* 
<9, OBU2C#LT^-Kl Df^ 

[0 0 4 8] ^ n— Xi/.x-r^t7)iiKS:?iJffl"*-5 

3 0 1*. 117 > ,J r"t" 3 2 £rffjij® t,„ iSA^3 SCffidlS . 30 
*$4xTV^**«S (IC^-Kl^AJti/:OB 
U2) ^*ti"53S»rav^toii:4:BB*ft"*-5o 
fi. >^^7)^ooFp1v^^iti:I^^-^ - biz 

cfc*9, i^fc I C#— Kl I DS^OB 

U 2 t-ia»$tt-CV^5*:j^««SrSff-rSo 

[0 0 4 9] iifT# e »38tT«l 3 0 fi, m««3§^'b^ 
^^IE^^I^^5c^tcJ: y> , IC^-Kl^ID 

-T<5., OBU2t11 APttf«AwSff2i s ^«i-fT^Ja 
- ^^S^IT, AP^fRfJi/ x^Aic^ff^T^iifeJ 

[0 0 5 0] AP^fPJlV.x^.M;i: N mttffil^^uOSff 
^TSrSW^^irtcJ: 9, Mftm S »3BtT* 3 0 
f*JhS:«^U jE***««»«*4CW (KT, ETC 

[0 0 5 1] ETC*^«fs«*n^B3 3*iiig^"5^ 
irtcj:^, ii?T#iS&«fT«3 Of*, 3Bft*fcii£tt3 3 

^fc*ffiifiA<Z>i§!*n££rJ\ i27>rt34S:OT 50 



WBB^Pl 0-14369 5 

tc J: «9 . I C#— Kia»kil&£ftfc I D##& 

[0 0 5 2] iI^#eS&3£fT«£3 01*, *tt«*^?>«> 
JS«aSjES£R»^*^£«cJ; 9, I C# — K 1 oo I D 
f^B l </)T>'7^ 3 2 "Cgff Lfct><Z> <kJfc«u - 

aLTv^*tri*awsij3g«3 ia>e>a»ut*«*j*te 

*^rAPtf^B t LTS27>'rt3 4 Sr^ijffl LT*:*c 

[0 0 5 3] DUttMSg ( I C#- Kl^AJtltOB 
U2) T-f*, APft«B0)^— ^jEfif^gft ZtiltZ. 
iSrflfcSBU I27>rt3 4 J-§:ff t^T £ril£p-T 3 0 

i**Bt«: I C*-K1(CAP«« (APff#A£:An 
W«Bi:*^to-&fcfccDSrAPffif«^-rS) b LTfElsR 

[0 0 5 4] tBPlSIB^fAfU $»SS4 1 
^^i^iiA^lt^n-r^^^fcJ:^, ^fSfooiftA^ffiP 
*»WJ«S36H4 Odii^-TSo jHP»pgl4 0t' 
f*. Il7>Tt4 2«JBU iAtfc$P?I^Lt 

OBU2^IE»$lXTV^APi*«Xt^K4k 
W$R££l 7>ft4 2tce^^-^ n 

[0055] &QmmmmmW4 om si7>ft 

4 2*»S LTSff LfcAPfi»a*5c^3i?TW^»W 

v\ I D-S#^3tt4r»IS6-t-5^t8cJ:!9, APftS 
RtttHP»« (*Wfe3r## • ffia^fl 0J*# - 

O B U 2 "CI*, *"Jffl/SIlj&s jETifKSffSST L7tr. b &m 

C#— K 1 ^LT^JfflaiSSrlEft-rSo 
[0 0 5 6] 9c(c, ^^-ix.x^AcoJS— KW^-r 

(c?ijffl#fl, *janlc**«»fc##u OBU2l;iC 
*-Kl tjfALfctti-etfrtS, IC*-K1H 
OBU 2(OES14»I8S: : ffV\ I D^-^^ii^JLT^ 

[0 0 5 7] i&— KIBIJ^^^A-Cfi, *P«l&lStt5 1 

Sf^iiA^ii^p-r^ 0 jpi-^&atti s o Si7yft 

5 2 4r*JfflU MMm^MLXm^&fr^t&nft-t 
^ 0 ±^L7tAP*^<tR1tl- ; l : S^cOiE^tt^I^-t-^ 
wi:*cj:9, OBU2fi, "f-itomtoZtitz I C^7— K 1 
<£> I D#-^tOBU2(-IEasnfc9:r^W«*IBi r>- 
7^5 2^iilf-t-5 0 

[0 0 5 8] »MI«5 0m * 1 T>^-r5 2& 
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u2tceas-t-5 0 

[00 5 9] OBU2 -C(i*Jffl®IE^jE»<-af§ L 

M\ *»»i»«*n-C^ft:tiO«iJ»Sr5l5CPU3 0 
S»«*i£«t5RAM3 0 3, a**5s^5aa5s 

?t«3 0 6, &lfli^#*^teJSg|5 3 0 7 td^WfiKS 
[0 0 6 0] EI7i±, c<^*Wl-«Stt5P*:*l»JWaiK 

U40h Wm-fu ^7^^Sr351SLTV^ROM4 0 

y r 4 o 5 , &tf»ff»{k;T/u 
=f y x^n?rS4 o 6 kfrbmiSL&tix^z., 
[0 0 6 1] W:, ^coJ: 9 *«fiBic*3v^r» 1 MV&m 

itU OBU2ic I C# — Kl SrWALfcttSgT-ifefi 1 -*- 
I C*— K 1 (Z5«tS#3^y Tl 4(Cli. Sa-S£?T«F 
^^F^oOic^ ( I C — I D) *3j:0«3 0(OfflSiJfii (K 50 
u Kj, Kk) M^Tl^,, KiiS^L^Kj 
«\ IC-I DJ-KfflfJ^^-r AH^raMK 1 

[0 0 6 2] 

K i = f (IC-ID, MK 1) (1) 

Kj=g (IC-ID, MK 1) (2) 

fztzLg () *i-*I*H4§iiko 
[0 0 6 3] KkfiIC-1 D(^# — K*fT^H 

oT, Ki, K j IsJfli 3 0 

K k = h (IC-ID, MK 2) (3) 

[0 0 6 41 -*fnlttHSS:iSrfflv^;^lcJ;oT, IC 
Kl tdte#j£*L3K i > KJ, Kkd^jE^K**! 

MMKh MK 2 SriS5*(Cj; - ^tt^ffi 

MAC I = MAC (K0 (T 1 K I 
(5) 
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[0 0 6 5J OBU2(Ct)£7h#£tO^ (OBU- I 
D) t 2ocO<@53lJg£ (K0, K0 t) ^«»jttxy72 
4lCteitft£ixT^3o KOtt I C#— Klfc>fflgiJ«|H] 
OBU- I DfwSSftJi/^^AH^rttMK 1 *rfij 

[0 0 6 6] 

K0 = F (OBU-ID, MK 1 ) (4) 

fcfcfU F () te-^fftttfliSfc K0 ttt^ToO 

0 B U 2 (C#ai LT^t, S§ffl ^ ir a {- ^x. p, 

£ Q K0, K0 t *tC N '-ttigftfi I C^:y^co^{cm 

So 

[0 0 6 7] I C#- Kl 4rO BU 1 IciSU&A/fc: J: 
*>5Wi I C£ — Kl SrHLiiAyy£-f*tcOBU2tC 
tS^SA^Ht^, *>5W* I C:*-- Kl SrSLii 
U:|l:OBU2 tnmfev>X'( L < f^^c^St 

SrAfrfct g\ *>5VM*0 B U 2 ^KM Art* 
bi^lf^Sirto/^^, I C# — K 1 CO I C — 

1 D^OBU2(Cg(f $n*&ffl^tL5 0 

[ 0 0 6 8 ] ^(Dm, IC-IDH OBU2«)tlR^ 
SJKf^lxfci: Lt fcK*q^^<s/^r s/^atcj: 9 o B 
U2^:^$ix5, f+Ap^lttir LT\ OBU2CIC 
- I DmmcQWmZft 5#®S:RttSr *5J:t^y 

1 0atSc-t-n«I C- I D«*Sr*fBi-5i:V^o^:SS: 
Sr *T fi£ i: -t* -5 co t> *f T*fe 5 a 

[0 0 6 9 ] m^Kffll^^^i. (RSE) 60 A 

P(:SLt^r#«OBU2^M^ri, (RSE) £ 

iiifl1-5*ffii-j£*$*i-C^50 BU 2 iAPBH^ 

[0070] OBU2^bOBU-I D^APSSfi'J^^ 

a«J*?T«3 0^*bOBU2idS05l&S (Tl) 2)SaJ|fS 

fflJ^^7=-^@*»MK l-CBff*^L-C^$tt5 0 ffife 
tLTtm&ifi: L < *i«F*JSr^-t-»(i^^ btLXco I C 

KSSfrJ^ (RCC) (cii*n§;ft,5o 
[0 0 7 1 ] OBU2(l T ia^K0^t.t^> 3 
liKO (Tl) Sr^<73lii»S:fflV^T^-r5 0 OBU 

2 I C^?- Kl?5^SttSt9R«FLTV^S IC-I 
Dt, O BU2^t&lrtLtV N '5 0BU- I Dio^tCK^fSj 
tB« (I v) (Col>T. K0 (Tl) tfflv^t^s/t- 
^»SE = -K (MAC1) 4r^-r-5o 

[0 0 7 2 ] 

C-ID, OBU- I D, I v) 
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fcfcfU MAC (k, i** ^ir-v^I fCov-T 

[0 0 7 3] £tbiCOBU2l±, TlMKOt^bl 
fic0fc46<oi?y-> 3 >«K0 t (Tl) ^^f^oogi^^ 
fflV^r^^c-r-5o I C- I D, OBU- I D, I v, & 
XfM AC 1 lj:K0 t (Tl) &mt LT»ff-9-fb£*U II 
fT#g»^fT^3 Oicigff £n£ Q 

[0 0 7 4] aifT#§»38tT^3 0 "Cfi, OBU2W 
gitfio/^OBU- I DiBl^f^iffilMK 1 3> 

iC*ii^K0 t £OBU2tz^ff LAcT 1 ^^>3f^|| 

m^^oKo t (ti) aitftofc«*ii 

KOt (Tl) Sr«t LTBgP#fb$n-CV^tO-C, SgfPJi 

[0 0 7 5] o^(Ciltr#@^fT^3 0i±. OBU2 
^f+ttfeMAC 1 Sr«feSE-r^ 0 dtUzfi, O B U 2 ififf 

ofztmmco^Sc££i?:y is? >mKo t (ti) &m 

&LTV\ft,fi, ^yt-/tto^IC-ID, OBU 
-ID, I v^tjElV>tSa-efe§Zi^»Bt-§5 

#s«i*?t«3 oas*c0»-e±j«Lfcft*T 1 ;zgo^* 

MAC 2 =MAC (K i (Tl) , 
fctzl^ MAC (k, |I|) i** y-b — V I iZol>T 

[0 0 7 8] ZiiS:APj»«i*l;OBU 2<ZBgH§-ffcL 

(Tl) ^rffl^^ 0 OBU2(i, r^f!«^K0 t 
(Tl) L"CRf-§-;* y-t — ^^<ft?:l- 

*U;£zo^ yir— v?Sr*fTL3tc^ttra*V^?S < KO t £r 

3t(s^T i ur#3tta^, -^^jes/* 

K«^T-A (iifT#SB*?T«3 0) t?*SZt3j5* 

»T#5 0 ZLtUz^oT, OBU2fiMIV.xri, (il 
fT#a»*fT«3 0) *Kffi-T5z:i:as-e* 

[0 0 7 9] OBU2fi, OBUH**SrttofcjiSffll'> 

^ ^ oDfSIiEiitT^ ft V \ 3 /-f-^^T^ O B U 2 iz itifi 

KftJ^-r-^^rflUBStL^*^, tt:KWfB»{z (K0 t 
^JSiixfe^ib) OBU 2 (c^FjE*ApW«/^ 

M^rABtiMK 1 ^5^tiftv^|3B*3 > JELV^MA 
C 2 MAC 21*38 

MAC 3=MAC (K j (T 1 ) , i 
fcifc'U MAC (k. III) fi/ yir-vM iZol>T 5 



11 » »B!?1 0- 1 4 3 6 9 5 

*"Cf^feixTV^5coT\ AP(z£ L^otOBU2^^ 

TiitT* £ »3£tT« 3 0fiOBU2 SrBIE-f -5 C t 

[0 0 7 6] «?f#att#f?«3 0asOBU2*»ffiL 
7tff*,£T% OBU2 4:«*Ufc»:i«ttilfi l S ! F^s*ie> 
70 L^U iiff*a»*fi 1 «3 0«:OBU2^1EL 

V^APff«Sri3lf»L*ttn«*e)*v^L, ftiffS: 
fto I C# — Kl ^L-CS^SjEUl^jKW^^^^-C 
z <t SrSBiiE^itSfcftK. ic*-Kl <£>g|{zS^< 

[0 0 7 7] CKOfc*, OBU 2tf»e>g#ffilofc> 

*a»jsfr«3o«, i c- 1 Dh&mi/x*rj*m^m 

MK 1 ^b5tl CSo^ I C# — KB?f»oo— oK i *■ 

'20 i (T 1 ) «:dfoai-5 0 * LtAPfti (I i n : AP 
^F*J, *ffifil«#£f) ^oJ;U<MAC 1 fZol>TK 
i (Tl) ^rfflV^T^ y-fe-i?»ffi=i- K (MAC 2) 

MAC 1 , I i n) f (6) 

[0 0 8 0] ^:tc s i c*-Kl F^roo^i^irdtin^S 

i/**rJ* (iltT#aa^fT^3 0) ^^^ttlXo^An 
(I in), SLic (Tl) y-fe — v^»aE = 

— K (MAC2) I C*-Kl iOBU2M(OBf« 

<ZM >'^-7x-^^IoT I C ^7 — K 1 ^Sbn5 0 

MAC2f*. xmisxT* mn^mwnms o) & 

I C#- K60<B^JHK i S:fflV>Tf^L3t3 — K"C4> 
5o fi£oT, I C*— Kl^Kffll^.x^i.i^^iK 

;MMAC2tJtltt5, — Sc-rjU*, ZCOAP 
^0 C^7— Kl oOffl^f|ii^*pi9^^iE3^^ffl^x 

A ^ o 3t t» r^fe 5 Z <b 75^1^ T^#, Z^izJcoT 

[0 0 8 1 ] jgt\,*X I C*-Klli, MAC 2 tc^f LT 

-oooffl^ijSiK j , k k tiimr 1 SrfflV^T^tL^ix^ 
— ^ffiaE=»— K (MAC3*5<tO t MAC4) ^±J* 
wtL4rOBU2(ciSff-t"5o 
[0 0 8 2] 

MAC 2) (7) 
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[0 0 8 3] 

MAC4=MAC (K i (T 1 ) 
fc*TU MAC (k. III) fi* ^ir-^MCo^T 

[0 0 8 41 OBU2liCjxtttln4-eft»+5o fc*> 
%A/w*lib<oWMRl::o^T {>, I C- I Dtf>tKJ$(3ffl^ 

KftUBU IC*-Kl4ftV^t, OBU2sOffiB^ 
«: 5 c £ t, »T«&T*><5 0 

[0 0 8 51 ttiPTW:, *-fOBU2^0BUa*fit 
(OBU-ID) ^[ijPMij^fA (RSE) ooffin 
4 OJ-iSrau fflP«|#J»«B4 0I4O 
BU2^»ffiiai»T2 4raSfi-!»-So O B U 2 ii. 

2) ^rMt5 0 S^tOBU2«, IC*-Kift 
(IC-ID) , OBUUtl (OBU-ID) , Mifil 
(Tl) , ^JcO^H^Tffll^Tt^T^ :yir-^ 
SgffiE = — K (MACU MAC 2. MAC 3, MAC 
4) K0 t (T2) LTffiMi-ffcU ffiP^Ji 

»JWSS«4 0^aif§-r5o 
[0 0 8 6] ffiP$M»^l4 0m KOt (T 
2) LT«F**#^fc8L 4oc^y y-fe-^»K 

3— Kcort 3oSr— o— £-f\ MAC IS: 
fllS8i-5 d k TO BU2 tJ^O B UflgiJ«K 0 £ I>ojE3 

40BU2tfc5:it, An*5j;afttip-c*|p|i:oBu 

2Tfe£c:££flllg-4-£ 0 ^^T, MA C 2 SrflBK-t-S 

^Atciot-t^ AaKfflJ^^-^A^iifT^S 3 0 
^£^L7tfg«T<k<5 ~ i«rfflt5S-r-5 0 S^ir. MAC 
3£rflB&-r5::<i:T\ HOAPtt«^8«'>.xf^ (il 
fT#S»#fT«3 0) asSMfeLfc I C#- K 1 Ap 
fflifi**fcfittegtco BU 2 KJf A$tit^/; ^ £ 

[0 0 8 7] ±T^EL<KHESJx5i:OBU2J±, S 

KffllJ^^A (RSE) l^v^T, APJBffflv'.x 
^A^iitT#SWi38fT«3 OTi^b I C#— K^fT/g (R 
CO ^BaSix/dS**^ *Bfn<z>»ii*rt>oTtB 

PKfflU^7=-AaDaiP*«|SiJ«3SB4 OlCffiig^iaR A 
M4 0 3iC7=- — ^/uft;Sn-CV^ 0 
[0 0 8 8] tBPWJMS4 0^RAM4O30OT 

O B u 2 z5>ffl p SSfflj AcofcU P 4 01: 

2t« L fc W ^fi^F g «R(CS-v \ tftb*>AP/>bttP(: 

£5</)T, w(^««(±5FjEfC3K°-$ns?iJffl*iLrv^ 
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, MAC 3 ) (8) 

5* 

[0 0 8 9] BBE^»T-*-StaPWft#J»aSB4 0 

»*5J:tfOBU2A^S^»ofc^T<Oi»«Sr I C# — 
KSStTJS (RCC) ^ff-T5o 

[0 0 9 0] m^X, f±iP^:||$iJfflI^S4 Ofi. K i £ 
/0 T2^<bBf^li»(cJ: tJK i (T2) &Sf*U zti 
LTRAtSatc^ y-tr-v^IElE^- K (MAC 
5) Sr£/£U OBU2ICK0 t (T2) LTHf 

[0 0 9 1 ] OBU2U, Sltaofcfflf«4:K0 t (T 
2) £®t LTS^fcU ApH«E L< 

ftET#3 0 *LTSttflXo^:W«Sr I C#- K 1 UliSfH 
-f^o I C*- Kite, K*f»«JcH-we>nfc^y-fe — 
v^Sfi^-K (MACS) tc£9 x {UP«:fflj«t4 
20 0^&Wttf«(Z>jE3tt*:«IEL, »BE^*;h,ffiHl&tt « 
£rn^£ Lt I C#- Kl rtlcft^r-So 
[0 0 9 2] ST, IC*-K#fTB (RCC) Tfi, 
UiPKffll^'7 1 Awfflp<[jtft»]ai36lt4 oa»e>§tt#o 
fcffif«4:£Tco* y-fc—^KSEa— KSn&SE"^-^:: 
ctO^y^u Bffe*»«lltc»LTHl^iitoS:=fT5 
iritis *®a»^*^ttfflLfcll|Rft**fc#i«Fia» 

S£ftffl$ixTfiV^t4v^t(OTS>5 0 Lfc^otlffl 

^FiE*z:fittffl4:36K«jfc:#»i-5 - £^T#£ 0 

[0 0 9 3] fcM, jB2*tt«Kov*TtMJ-i-*o ^2 
^ffl«t^iBtt^*S;(i, &mi/XTj*<Dn&ffi (APIS 
{FJJ y.xrA) iiAmitc, ff!fi:OBU2^l C^7-Kl 

«\ I C#-K1 £OBU2£oOP^ooiiff^^flLT 

6)1x5 nrfl6tt*s**tcilS<45 0 ^-T% I 
40 C;fr-Kl £OBU2 t(OPfl(iDii»KS:»»L, IC^J 
- K@*c0«K4:O B U 2 ^S^* 

[0 0 9 4] r;t\ ^Ttc%^bH5^< o^^^rfe 

(1) IC^- K^OBUCfe^M, ^ go ii^ ff 

(2) «as«tfflv^*a; 

(3) Amm&m\,^tt 

±SS (1) cO^tCo^T^K^tO^WT^^jfgTfe 
W 3 0 
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[0 0 9 5] (2) <Dm&mz:m\,^tt^^ 
xmm-rz>« i9(i mnm^tettZ) i c^-K^tr^ 
</>g^^ ^tt oo -e#> £ o fe»b7^i:#>ic 

# — K 1 t-H # — K^trB#^^- K I D*#A»t>-^* 

«#ui$ixyb»K i & i ki <o«fMrt^ y r i 4 

n s t^lftWiy 7 1 4 CEfiSntV^o OBU2 

[0 0 9 6] OBU20OCPU20TU IC*-Kft 
mUl 8 "CI C*— Kl(^#ASrft43ii-5^<kiiJ:9, 

[0097] ^ZX% OBU2tIC*-K (ICC) 
1 t^mEMWii^m 1 0S:#S lti^^^-^: * 

i\ obu26ocpu2oh a»%^»2 3 ;-<fc *>a 

tRl^tt^, ^ix* I C*— Kl IciSft-^^, * 20 

fc. i c# — k 1 (dc pu 1 on ®t&*rt^ yri 4 ;z 

i&«S;ft/C^5 I Df^OBU 2i^ii(f^-^, 
[0098] £ I C# - Kl oOC PU 1 on «» 

^ y r 1 4 (c^ti^nn^ 1 dsm^ik a n s 

irSU&R 1 SrilgLTCtt«:ttK i "CWMI-ffcT /u=f y X 
A^tTSl 5Srffl^T»t#fkL, CuDPS^XK (RH 
Kans) SrOBU2fCi£ff-*-5o 
[0 0 9 9] OBU2(^CPU20(1 t(f L/: I D# 
f ^ b v x ^ -iKM ^ i 'U=f U XA 

(cs-5v^rnf-i->fbr/u=/.y x^n?TSi2 st-iK i 30 

/£U K i SrfflV^r I C*— Kl ^^SftLfcUff^K 

(Rl+Ka n s) im^ft-fZ* CPU20!t 
3t<z>/^3e<£>fi£»ic I CJj— Kl ici&ff L^ftJ&^CSL 

fcttfttf. OBU2(DCPU2 0liSaiNGtt5, 
[0 1 0 0] mCUM&m&£tLti'&. OBU2^)CP 
U 2 On a n s j^IE L < SfS"C# fc fccOi: LTl 

[0101] (3) to^r^il^ffli ^**^:^o^ 40 

- iicO^|JB«PK^ I CiJ — K38frB#.£-C? I C*-Kl(Z) 

y r 1 4(cae«sn-cv^: 

[0102] il lit «tTgt^*5:-t 50BU2 *^t«f 

oBUBW(os«as k s tm&mtn&K-t-Afflmp 

Ks ^Wfcij/ 2 4ME«$nTV^ J - 

^FliPKsni, **s;(c#ji^ffi8?»s Kx-f^f 



»BB¥ 1 0- 1 4 3 6 9 5 

24 

[0103] ~ ~T\ OBU2t ICA-K (ICC) 
1 4r(OtBSIBBE«l^*iai 2Sr#BaUT»W"r5o 4 
i\ OBU2WCPU20I1 a»5S**2 3*CJ;9a 
»4r£fiKU w*ti:««W^yr2 4tc8EigLfcOBU 
H^r^B8«PK s tWlC-f-S^-r ^^/^DS s £r 

IC*-K1 

[0104] IC*-K1(OC.PU10H *i\ ^N- 

^S;ic*ii<o^BB»PK-Cfl6SB"r5 («-*§-ft) o PKs 
= PKs ^tt®T*§*^ofc»^fito3aNG4: LtM 
*lTi"4o PKs=PKs^*ST*StOBU2C0]ES 
i*tf>fll58rf^T Lfc«3\ CPU 10H SlK£SL£ScR 

l^IISlt, zn&oBUB#<^ra»PK sti*^ 

Ks (R 1 +K) ^OBU 2fCi£ff-T3 0 

[0105] OBU 260CPU20I1 r 6D0g-§-:£ P K 
s (Rl+K) £OBU@W<OS38«SK s "Cffi-JHb 
U 0f^fiO«Hlf^OBU 2^Sf& Ufc^^irl^CSLifcR 
1 d5i5»Snrv^Ci:S:f6ffii-5o Rl^RlriSflKB 
^t&T^ofc*^ C PU 2 OMNGirt^ 

[0 10 6] R 1 =R l;&M*KT£T5£TL;fc4§-g\ O 
BU2WCPU20il «Kj&siEL<gf§%TLfcfc(Z> 

[0107] J^±5iK Lfc J: 5 f-±8a38Ko^lfe<O^IB 

An tfflpwKffllJv'.x^^^-e^reW* 
^»Sr^*.ffi-f ^ t tc J: 9 . I c%—\?<Dmm%~*imk 

[0 10 8] ^2^J6«*J-Cn IC^-KtOB 

U£<a[S]^i§faK§:-*SU I C*-Ki#W«*OB 
Uicgc^d^u **co I C*— K^KM^-r^i: 
oOra-etT^^^ffiSIEIiEt^Xn h^./uoo I C#— KOfi 
MSrOBUlc«tfT$-t!\ OBUiSl^fAi^-e 

^ J* JS-Kffl !] is J* i^igffl ^Iffi-Cfc 5 o 
[0 10 9] 

^r^i W^iRS: > x ir a co ffl SSEliE* jSfe* 5 ^ 

[Bl 1 ] ^CO%mcon±^Z/XT2*1<Z&Z) I C^7- K 

[02] OBUWffi^tyay^a 

[13] * n-X Kix.xxAlCffl^fettSAnKffll^.x 
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[14] ^^-XK^^■7 : •i^tcfflv^^ ^ i^5tiiP^(llv'^ 

[ins] ^•^■sx^^Atcfflv^n^JS— asfpji/^^ 

[El 6] ii?r#a»38tf«fiO«*S:*-t-Ho 

[iS] I — Ki:OBUi:KffllJV.X7 t AtoratO» 

[0101 OBUirl C# — Kt^*aa»iES6^S:iftW 
[EIll] 5£?T^«c:*5ft5 0BU«fif^iOl«#»Sr7 



[Hi 2] OBU<i: I Kir<Z5ffiSKiE»f^S:lftW 
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1 •■• I C#— K 
2-OBU (On Board Unit ) 
10. 20, 301. 401 
4 0 2 
4 0 3 
4 0 4 
4 0 5 
4 0 6 



2 1 , 
2 2, 
2 3, 
2 4, 
2 5, 



3 0 2, 
3 0 3, 
3 0 4, 
3 0 5, 
3 0 6, 



1 1 
1 2 
1 3 
1 4 
1 5 

3 0--«?T#i»»fT« 

4 o-ttia*:*IWJ»^tt 

4 3-IUP7-^« 
R S E-'-KfflJiy^^^ 
RCC- I C*> — K3§f?^ 



CPU 
ROM 
RAM 



[01] 



IB2] 



10 

2 



11 



CPU 



ROM 



12 



RAM 



13 



27 

s 



20 

2. 



CPU 



26 



IC*- K 



28. 
29 



21 



ROM 



22 



RAM 



23 



I— 24 



25 



[H3 J 



[HI9J 



32 



31 



30 



33 



34 



[ 



IDJ 



] 



1 KMTBg#<T"| 



[ 



IDJ 



Ki 



] 



KI 



Kans 



IDi 



Ki 



Kans 



— H — 



(15) 



ftfflW- 10-143695 



[B4] 



[HI 5] 



42 



1.2 



5- 

41 



(a) 



to 



45 

4. 



43 44 



52 



51 



(a) 



ss 

4, 



53 54 



47 



48 



46 46a 



a- k 




Ml* 


^40 




















M«t8 







43 



*6 



58 



57 



i ca- k 




*tt* 


^50 



























56 



53 



(b) 

tme] 



(b) 
[B7] 



301 



302 



CPU 



307 



ROM 



30 



303 



RAM 



304 



305 



306 



401 



402 



CPU 



ROM 



40 



403 



RAM 



»*S«x 'J T 



404 



405 



406 

s 



mil] 



[0 141 



i ^ i 
* 

1 



A*«S 



| SKs | PKs 1 DSa | - 



| SKa | PKa | OSs | 



A 




B 
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[B8] 




[ilO] 



mi 2] 



ICC 



R1 



| Rl | + | Kans | 

, { 

I 



OBU 



J 



K(H1 +Kans) - 



| *QA?m*Hb "j 



I 



Kl 



K(R1+Kar») 

1 wrtt^fb | 



NO 




R1-R1?^ 
VEST 



mtum 



ICC 



m. I pks 



DSs 




H ™ I + I k I 
I PKaTB^t I 

I 



PKs(Rl+K> 



OBU 

aam t | PKa | DSs 



— PKs(Rl-hK) 

. i 



NO 




YEST 
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(17) 
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[113] 



(MAC) 




(72) 3§^# (*« -® 

j&jRmm^m-T s i # i # 
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